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(§) Slip-resistant protective glove and method for manufacturing slip-resistant glove. 



<g) A glove having patterned polyurethane coating 
adhered to outer surface. The coating is about 1/32 
inch high and about 1/16 inch wide to give the glove 
slip-resistant and gripping properties. The coating Is 
formed from (a) a pre-mixed thixotropic component, 
a non-thixotropic component in a 2.5 to 1 ratio, and 



an accelerator, and (b) a cross-linking agent. The 
method of manufacturing the glove involves applying 
a mixture of (a) and (b) as a strip to the glove, 
allowing the strip of coating to wet the fibers and 
then curing at a low temperature for a relatively short 
period of time. 
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Disclosure of the Invention 

Tiiis invention relates to a slip-resistant protec- 
tive glove having a polyurethane coating patterned 
thereon and a method of manufacturing the glove. 

Background of the Invention 

In certain industries, e.g. the glass industry and 
industries that fabricate or utilize sheet nnetal, work- ' 
ers must work with materials having sharp edges. 
The workers wbar cut-resistant, gloves to protect 
thoir hands agatnst injury. 

Cloth gloves, in particular, and even leather 
gloves do not provide as good gripping characteris- 
tics as desired t>ecause the glove surface is not 
especially slip>-resistant. They are also not as cut 
resistant as desired. Highly cut resistant gloves 
made of yam having steel strands, synthetic fiberis, 
often high strength synthetic fibers, are available 
but for some industrial uses they are not as slip- 
resistant as desired. Attempts to Improve such 
gloves have' involved the use of polyvinylchloride 
(PVC) dots adhered to the glove surface. The PVC 
did not wet the yarn effectively, requiring that the 
dots be wide to provide greater surface area for 
adherence to the fibers. These dots required high 
temperatures to apply and cure, which were not 
compatible with some synthetic fibers used in 
glove substrates, and the dots were not sufficiently 
slip-resistant, abrasion resistant and flexible to as- 
sure optimum performance. In addition, they were 
relatively thick, so that it was primarily only the dots 
rather" thanlihe dots ^ the sufSporti rig"labric be^^ ^ 
tween the dots that would contact a surface being 
gripped, resulting in a lack of feel by the wearer, 
and a diminishing of the surface area in contact.. 
with the object being gripped, which diminished the. 
potential gripping ability. 

Summary of Invention 

The present invention. provides a glove with an 
improved slip-resistant polyurethane coating. The 
coating is applied as a bead to the .glove in a 
pattern, the bead being approximately 1/32 inch 
high and approximately 1/16 inch wide.. This height 
and width allow the wearer of the glove to grip an 
object with the underlying glove as' well as with -the 
bead rather than have the object contact merely 
the bead. At the same time, the height of the bead 
and the areas provided are sufficient to provide the 
desired high slip-resistant. property. 

The* coating itsejf.is abrasion resistant, cut- 
resistant, flexible, soft and does not require a pro- 
cessing temperature that will melt or degrade some 
of the synthetic fibers used in glove fabricatipn. 
The coating is a polyurethane mixture comprised of 



^ both thixotropic and non-thixotropic resins. When 
applied to the glove, the resin mixture wets the 
yarn, which Increases the bonding of the coating 
with the glove. The. thixotropic resin retains its 

5 dimensional stability upon application to a glove, 
i.e.. slumping is resisted, so that a desirable height 
and width of coating can be obtained. The height 
and width of the coating and the fact that it is a 
polyurethane coating of thixotropic and non- thix- 

10 otropic resins .give the glove both the desired slip- 
. resistance and gripping, properties. 

Thus the present invention provides a glove 
having a patterned slip-rresistant polyurethane coat- 
ing adhered to an outer surface. The coating has a 

75 substantial height and a substantial width and is 
slip-resistant, thereby providing good grip prop- 
erties. The coating comprises a cured polyurethane 
composition formed . from (a) a pre-mixed thix- 
otropic component, a non-thixotropic component 

20 and an accelerator and (b) a cross-linking agent. 
The coating in part permeates the glove surface for 
adhesion while essentially retaining dimensional 
stability. 

The Invention further provides a method of 

25 manufacturing a glove having a patterned slip-re- 
sistant polyurethane coating adhered to an outer 
surface of the .glove. The steps include selecting a 
glove; providing a pre-mixed composition of a thix-. . 
otropic polyurethane component, a non-thixotropic 

30 polyurethane component and an accelerator: pro- 
viding a cross-linking agent for. the polyurethane 
components; mixing the composition and agent; 
flowing a stream of the mixture onto a surface of 
^ ™^"the glbve":ih"a"C^ 

35 ming localized raised portions on the surface of the 
glove; and curing the mixture to form a. glove 
having a patterned coating adhered to the glove. 

The various features and advantages . of the 
invention will become more apparent from the.de-. 

40 tailed description of a preferred embodiment of the 
invention when considered along with the accom- 
panying drawings. 
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Brief Description, of the Drawings 



Figure 1 ' is a top plan, view of .two gloves on 
forms each having a polyurethane. coating pat- 
terned thereon; - 

Figure 2 is. an enlarged, fragmentary sectional 
50. view, one of the gloves of Figure 1 taken along 

the line 2-2, showing the adhered coating; 

Figure 3- is a fragmentary, diagrammatic view of 

a ciJt-resistant yarn of which a glove embodying. 

the present Invention Is knit; and, 
55 Figure 4 is a fragmentary, diagrammatic view of 
: * a second cutrresistant . yarn of which a glove 

embodying the «present invention is knit. 



2 



3 EP 0 482 618 A1 ^ 



Best Mode for Carrying Out the Invention 

A glove 10 embodying the Invention is shown 
having a polyurethane patterned coating 12 on the 
outer surface 14. The coating 12 is a mixture of 5 
thixotropic and non-thixotropic resins and is applied 
directly to the glove surface by an applicator 
moved relative to the glove surface. The design of 
a desired pattern can be programmed into the 
applicator to control Its movement. Upon applica- io ' 
tion of the mixture of the thixotropic and non- 
thixotropic resins to the outer surface of the glove 
an initial time period is utilized at ambient tempera- 
ture in which a part of the mixture wets the surface 
of the glove. During a subsequent time period the = 75 
mixture is cured by applying heat. The mixture 
cures into a flexible, slip-resistant, patterned poly- 
urethane coating that Is securely adhered to the 
glove. 

The coating 12 is formed in the applicator fronn • 20 
a mixture of a thixotropic component, a non-thix- 
otropic component, an accelerator and a cross- 
linking agent. A pre-mixed concentrate of a thix- 
otropic component and a non-thixotropic • compo- 
nent, mixed in a ratio of between about 3 to 1 and 25 
2 to 1 . preferably 2.5 to 1 . is prepared and stored. . . 
It has been found that this proportion of thixotropic 
component to non-thixotropic component provides 
an advantageous mixture foi' application to the 
glove to give the desired properties of dimensional 30 
stability prior to curing and flexibility and adhesion 
to the glove after curing. The thixotropic and non- 
thixotropic components are both a hydroxyl-termi- . 
nated polyether. In the desired mixture, the thix- 
otropic component is formulated from a thixotropic . 35 
hydroxyl-terminated polyether sold by Castall Inc.- 
East Weymouth. Massachusetts, under the des- 
ignation U-2630 and a non-thixotropic hydroxyl- 
terminated polyether sold by Castall Inc., under the 
description U-2420. The mixture in the ratio of 2.5 40 
parts of U-2630 to 1 part of U-2420 and an appro- 
priate quantity of accelerator is available as a result ^ 
of this invention from Castall Inc., under the des- 
ignation UX 7778. The accelerator promotes curing, 
and the quantity of the accelerator is selected and 45 
adjusted so that the composition does not cure in. 
the applicator or during the initial time period im- 
mediately following application, but will cure at an 
elevated temperature of about 130* to 170' Fahr- 
enheit in between about 7 to 20 minutes. » , 50 

The pre-mixed thixotropic component, non-thix- 
otropic component and accelerator are mixed in 
the applicator with an isocyanate cross-linking 
agent. The cross-linking agent is an ester polyol. 
Both the pre-mixed materials and the cross-linking . 55 
agent are separately fed to a mixing chamber and 
nozzle of the applicator. The resulting composition 
flows or is extruded as a stream from the applicator 



nozzle onto the outer surface of a glove in a 
pattern controlled by movement of the nozzle and 
flow of the composition. The stream is moved and 
controlled to fprm. one or . more non-intersecting 
strips on the underlying surface of the glove;, spe- 
cifically on the finger stalls and the palm portion of 
the glove. In the preferred embodiment, the poly- 
urethane coating is applied so the' cured strip or 
strips of the polyurethane composition has or have 
a height of about 1/32 inch above the glove surface 
and a width of about 1/16 inch. 

The composition of the strips is a combination 
of a polyurethane thixotropic resin and a polyure- 
thane non-thixotropic resin. The different properties 
of both of these resins are utilized to form the 
desired coating. The composition upon application 
to the outer surface of the glove, has the char- 
acteristics of a gel having dimensional stability; i.e., 
it has and maintains thixotropic properties. On the 
other hand, the non-thixotropic resin modifies the 
thixotropic properties so the composition does not 
entirely remain on the surface of the glove, but 
wets the contacted surface of the glove and in part 
permeates into the adjacent part of the glove ma-, 
terial. When the glove is constructed with yarn, for 
example, the resin mixture partially permeates the 
yarn for adhesion upon curing, but is sufficiently 
thixotropic to not strike through to the. inside of the 
glove. Deep penetration of the coating would lock 
the stitches of the glove fabric together and stiffen 
the glove; There is an initial time period that is 
needed In the process of manufacture to allow.for 
the permeation to occur; typically about 15 to 60 
seconds at ambient temperature with the composi- 
tion referred to on a glove knitted of a composite 
synthetic .yarn but varying, of course, with the 
permeability of the material being coated. 

Following the initial time period, the composi- 
tion is cured at a temperature between about 130* 
to 170* F., preferably 130* to 150' F., for about 7 
to 20 minutes, preferably 15 minutes.' The time 
period can be adjusted by controlling the amount 
of accelerator, and the curing time can be selected 
within the general range indicated to provide a time 
advantageous to the manufacturing process. 

Because the strip or strips of polyurethane 
have significant height due to the thixotropic nature 
of the composition, intersections would result in 
isolated locations of undue height and are therefore 
avoided. However, for ease and speed of applica- 
tion of the material, it Is desirable to stop and start 
the flow from the applicator as infrequently as 
possible, while yet applying a good pattern that 
enhances gripping ability. A preferred pattern is 
shown in Figure 1 of the drawings, where It can be 
seen that the five finger stalls 16. 17, 18, 19 and 20 
and an adjacent portion of the palm area 22 are 
coated with only three separate sinuous strips 24, 
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25, 26 of polyurethane composition that do not 
intersect at any place. The cured polyurethane 
coating adhered to the glove offers the positive 
features of grip and slip-resistance. The height and 
width of the bead are important to flexibility and the 
desired slip-resistance. If the bead is too shallow it 
will not resist wear and if it is too narrow it will not 
cover enough area to provide the desired slip- 
resistant feature. If the bead is too high an object 
gripped will contact only the strip or bead itself and 
the glove will not grip as effectively and it will not 
provide the necessary feel to the wearer. It will also 
stiffen the glove unnecessarily. The preferred pat- 
tern provides predominantly lateral lines across the 
finger stalls with connecting loops only to the ex- 
treme sides of the finger stalls, so in use the 
wearer need not buckle coating strips extending 
along central areas of the finger stalls when the 
fingers are bent. The cured polyurethane coating 
adhered to the glove is cut-resistant, flexible, soft 
and has a high coefficient of friction against rela- 
tively dry surfaces. 

The coating and curing process is accom- 
plished by moving gloves on rigid forms 27 along a 
path of travel through successive operations, the 
path preferably being in the form of a loop. Initially, 
a glove to be coated is stretched over a flat form 
27 so the glove is held in a predetermined shape, 
such as shown in Figure 1 . The form is placed in a 
predetermined position at the coating apparatus 
and the strips or beads 24-26 of polyurethane are 
applied from the moving nozzle in the desired 
pattern, such as that shown in Rgure 1. The coat- 
ing^lappafatus is^cor^^ 

tek Model A-303A X-Y-2 robotic table and a Seal- 
ant Equipment Company Model SEE-FLO 10 mixes 
and dispenses automatically the polyurethane and . 
applies it in a programmed pattern when a glove is 
positioned at the robotic table indicated diagram- 
matically at 28. In the preferred method, two forms 
with gloves are positioned at the coating apparatus 
with each index of a conveyor from which the 
forms extend laterally and horizontally on support 
rods 28. The presence of a form with a glove over 
the form is sensed and the coating apparatus auto- 
matically moves in the desired path and dispenses 
the urethane in the desired pattern,first on one of 
the gloves and then the next, thereafter returning to 
a home location from which to "start the next cycle. 
The two coated gloves are then indexed by the 
conveyor to and through a heating station where 
the gloves pass beneath heaters, such as electric 
heat lamps, where the coatings are cured. The 
gloves are then indexed to a handling station where 
they are removed from the forms and new gloves 
are placed on the form for indexing to the coating . 
apparatus; or where the forms are rotated 180* to 
expose the opposite side of the gloves to the 
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coating applicator. In which case the same gloves 
' are again placed at the coating apparatus for the 
application of a polyurethane pattern on the op- 
posite side of the glove.. The distance from the 

5 coating apparatus to the heaters, the length of the 
heating station, and the speed of the conveyor 
control the initial time period for the coating to 
partially pernrieate the glove surface prior to the 
application of heat, and the subsequent time period 

10 for heating during which the coating is cured. The 
heat lamps are arranged along the conveying path 
and can be individually operated to also control the 
time period during which heat is applied. Where 
desired, the surface of the urethane strips can be 

16 texturized prior to or during the curing process, as 
by pressing a pattern into the surface of the strips 
with a screen or knurled tool, or abrasive particles 
can be applied to the, surface of the of the strips. 
Such texturizing tends to improve performance of 

20 the gloves when used under wet or moist con- 
ditions. 

The glove or other hand covering, e.g., a mit- 
ten, can be constructed of many materials and 
typically they , will be somewhat permeable to the 

25 coating. The particular gloves primarily contem- 
plated for coating are made of woven or knitted 
yarn. The preferred material is a cut-resistant yarn 
and preferably the gloves are knit. The yarn prefer- 
ably has a core and a covering. The core includes 

30 a strand of synthetic fibers or fibers and/or one or 
, more strands of flexible wire, preferably annealed 
stainless steel.> The covering includes two or more 
wrapping strands, preferably of synthetic fibers. 
^ "Pfefer^blyritf^leasf'^e^^o^^ 

35 and a core strand are a high-strength synthetic 
fiber. 

In one preferred embodiment of the present 
invention the glove 10 is knitted from a cut-resis- 
tant yarn 30 that comprises a core 32 and a 

40 • covering 34. The core has two annealed stainless 
steel wires .35, 36 each 0.003 inch in diameter and 
a high-strength synthetic fiber 38, specifically high- 
strength stretched, polyethylene fiber having a de- 
nier of 650. The' covering includes- three wrapping 

45 strands 40, .42, 44. A first wrapping strand 40 is of 
. high strength synthetic fiber wrapped about the 
core in a first direction, specifically high strength 
aramid fiber having a denier of 400. A second 
wrapping .strand 42 is of synthetic fiber wrapped 

50 about the first in an opposite direction, specifically 
high strength stretched polyethylene fiber having a 
denier of 650. The third wrapping strand 44 Is of a 
synthetic fiber,- specifically polyester having a de- 
nier of 440 and Is wrapped about the second 

55 strand in an opposite direction. 

In the second embodiment of the present in- 
vention, the preferred' cut-resistant yarn 46 com- 
prises a core 48 and. a covering 50 about the core. 

4 
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The core has an annealed stainless steel wire 52 
having a diameter of 0.003 Inch and a high strength 
synthetic fiber 54, specifically high strength 
stretched polyethylene fiber having a denier of 650. 
The covering has a first wrapping 56 of a high 5 
strength synthetic fiber, specifically high strength 
stretched polyethylene fiber having a denier of 650, 
and a second wrapping 58 of a synthetic fiber, 
specifically polyester having a denier of 1 320. 

The high strength synthetic fibers can be se- - * ro 
lected from the group consisting of high strength 
aramid fiber, high strength stretched .polyethylene 
fiber, and high strength liquid crystal polymer fiber: 
Nylon can be substituted for polyester. 

IB 

Example I . . . 

A cut-resistant glove having a patterned slip- 
resistant polyurethane coating adhered to the. outer 
surface of the glove was prepared. The glove was 20 
constructed of cut-resistant yarn having a core and 
a wrapping. The core included two stainless steel 
wires, each having a diameter of 0.003 inch and a 
high strength stretched polyethylene strand having 
a denier of 650. sold under the naine Spectra. The 25 
wrapping consisted of a first wrapping strand. of 
high strength aramid fiber having a denier of 400. ^ 
sold under the name Kevlar, a second wrapping 
strand of high strength stretched polyethylene fiber • 
having a denier of 650. Spectra, and a third wrap- ^ 30- 
ping strand of polyester having a denier of 440. 
The wrappings are each wrapped in opposite direc- 
tions. " ' 

A thixotropic component, Castall U-2630, and a '* 
non-thixotropic component, Castall U-2420. were 35 
pre-mixed in a ratio of 2.5 to 1, with an adjusted 
amount of accelerator. The mixture is now available 
from Castall Inc. as UX-7778. The mixture was 
supplied to a mixing chamber of an applicator. A 
cross-linking agent, ester polyol. was also provided . 40 
to the mixing chamber. A composition was formed 
in the mixing chamber which was extruded from a- * 
nozzle onto the outer surface of a glove below the 
nozzle. The nozzle was moved horizontally^ above 
the glove under control of a program that moved - 46 
the nozzle in* a predetermined path and controlled •< ' 
the flow of mixture from -the mixing chamber. An':> ' ■ * 
Asymtek Model A-303A X-Y-Z robotic table with a ' 
Sealant Equipment Company IVIodel SEE-FLO 10 
for mixing and dispensing system was used. The * so 
composition was applied in the form of non-inter- 
secting strips approximately 1/16 Inch wide and 
that extended approximately 1/32 Inch above the ^ " • - 
outer surface of the glove. 

Approximately 30 seconds was allowed after '65 
application for the mixture to wet the outer surface 
of the glove at ambient room* temperature. The 
glove was then passed betow heat lamps which 



raised the temperature of the strips to between 
130* F to 170 * F for approximately 15 minutes. The 
strips cured during this time period into a cured; 
polyurethane coating which adhered to the yarn of 
the glove. This glove had the desired, qualities of 
high slip-resistance, gripability, cut-resistance, 
abrasion resistance, flexibility and softness. Th^ 
polyurethane cured at an acceptable rate and at a 
sufficiently low enough temperature to make the 
process advantageous for manufacturing and suit- 
able for cut-resistant yarns. In particular it was 
suitable for yarns that include Spectra, which can- 
not endure high temperatures. 

Example II 

In this example a different glove construction 
was utilized. This glove had yarn with a core and a 
wrapping. The core included one stainless steel 
wire of a 0.003 inch diameter and a high strength 
stretched polyethylene fiber having a denier of 650 
(Spectra). The wrapping comprised two wrapping 
strands, a first wrapping strand of a high strength 
stretched polyethylene having a denier of 650., 
(Spectra), and a second wrapping strand of polyes- 
ter having a denier of 1320. The above described 
coating was applied to this glove in the manner set 
forth in Example I, resulting in a glove having the 
desired qualities; of high slip-resistance, gripability. 
cut-resistance, abrasion resistance, flexibility and 
softness. 

From the foregoing description of preferrejd 
embodiments of the invention it will be apparent 
that the advantages of the. invention heretofore enu- 
merated and 'others have been accomplished in 
that there have been provided improved slip-resis- ^ 
tant gloves made by adhering a polyurethane coat- 
ing to the outer surface of the gloves resulting in. 
superior qualities. While preferred embodiments of 
the Invention have been described in considerable 
detail, various modifications or alterations may be 
made therein -without departing from the spirit or 
scope of the invention set Jorth in the appended 
claims. 

: Claims 

1. A cut-resistant glove having a patterned slip- 
resistant polyurethane coating adhered to an. 
outer surface of the glove, the coating having a 
substantial height and a substantial width to 
give the glove slip-resistance and grip prop- 
erties, the coating comprising a cured polyure- 
thane cornposition formed from .(a), a pre-mixed 
thixotropic component and an accelerator, and 
(b) a cross-linking agent. 
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2. A glove according to Claim l wherein the 
thixotropic polyurethane component is a mix- 
ture of a thixotropic and a non-thixotropic poly- 
urethane component, pre-mlxed in a ratio of 
between about 3 to 1 and 2 to 1 respectively. 

3. A glove according to Claim 1 or 2 wherein the 
thixotropic component is a hydroxyl terminated 
polyether and the cross-linking agent Is an 
ester polyol. 

4- A glove according to Claim 1, 2 or 3 wherein 
the coating is partially absorbed into the outer * 
surface of the glove and is In the form of one. 
or more non-intersecting strips. 

5. A glove according to Claim 4 wherein the 
strips are approximiately 1/32 inch high and ; 
1/16 Inch wide. 

6. A glove according to Claim 4 or 5 wherein the 
coating is predominantly lateral lines across 
the finger stalls with connecting loops only to 
the extreme sides of the finger stalls. : 

7. A glove according to any of the preceding 
Claims at least in part made of yarn, wherein 
the coating is adhered to the yarn and the yarn 
comprises at least one wire strand and syn- 
thetic fiber covering the wire strand. 

8. A glove according to any of claims 1-6 at least' 
in part made of yarn having a fiber core strand 
and a fiber covering, at least one of said core 
and covering fiber being a man-made synthetic 
fiber. 

9. A glove according to claim 7 or 8 wherein the 
synthetic or man-made fiber is high strength ^ 
stretched polyethylene, high strength aramid, 
or high strength liquid crystal polyethylene. 

10. A method of manufacturing a glove having a 
patterned slip-resistant polyurethane coating 
adhered to an outer surface of the glove com- 
prising the steps of: 

(1) selecting a glove; 

(2) providing a pre-mixed composition of a 
thixotropic polyurethane component, a non- 
thixotropic polyurethane component and an 
accelerator; 

(3) providing a cross linking agent for the 
polyurethane components; 

(4) mixing the composition and agent; 

(5) flowing a stream of the mixture onto a 
surface of the glove in a controlled pattern 
and thereby forming localized raised por- 
tions on the surface of the glove; and 



(6) curing the mixture to form a glove hav- 
ing a patterned coating adhered to the 
glove. 

5 11. A method as set forth in Claim 10 wherein the 
curing step Includes an initial time period after 
the mixture is applied to the glove and during 
which the mixture is maintained at ambient 
temperature and In part wets the glove surface 

10 and a subsequent time period during which the 

mixture Is heated above ambient temperature. 

12. A method as set forth in Claim 11 wherein the 
initial time period is between about 1 5 and 60 
75 seconds and the subsequent time period is 

between about 7 and 20 minutes and the mix- 
ture is heated to a temperature of between 
about 130* to 170* F. 

20 13. A method according to Claims 10. 11, or 12 
wherein the thixotropic and non-thixotropic 
components that are mixed are both a 
hydroxyl terminated polyether, and the cross- 
linking agent is an ester polyol. 

25 



30 



35 



40 



45 



50 



55 



6 



EP 0 482 618 A^t 



to 
C4 



CM 



CM CO 





s 






U 

CM 

\ 


/ ■ 

O 


r 

-e-e- 




J 





CM. 




X 



C 



CM CM 



in 

CM 




CSJ 



CO 





GO 



o 

CM 



CM 
CM 




nsws) 




■ MM 

LL 



7 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



App&cstioo Number 



EP 91 11 8090 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication* where appropriate* 
of relevant passages . - 



Relevant 
to< 



OUASSinCATION OF THE 
"APPUCATION gaU 0.5 ) 



GB-A-2 181 691 (PORVAIR LTD) 

• the whole document * ' 

FR-A-3 367 488 (M. SUGITA) 

• the whole document * 

US-A-4 S26 828 (E.F. FOGT & AL) 

• coluiin 2. line 48 - column 4, line 60; figures 



US-A-4 936 OSS (N. H- M)LMES) 

* the whole document • 

US-A^4 912 781 (S.D. ROBINS A AL) 

* the whole document * 

DE-A-2 441 763 ( ROECKL LEDER- UNO 
HANDSCHUHFABRIK) 

* page 4, last paragraph .- page 6, last 
paragraph; figures * 



The present search report has been drawn ap for all claims 



1-13 

1- 13 
1.7-9 

2- 6. 
10-13 

1.4-9 
1.4-9 
1.4-9 



Place citemxk 

THE HAGUE 



Dae of coivlcUin ef Ite 
28 J/WUARY 1992 



A41019/00 



TECHNICAL FIELDS 
SEARCHED (fait. O.S ) 



A41D 
002G 



VAMiOL M. 



CATEGORY OF QTED DOCUIVIENTS 

X : particulariy relevani if t&ken aJoae 

Y : particularly relevant if oonbined witb another 

documcDt of tbe sane otegoiy 
A : teduioloffcal liackground 
O : noB-writtco disclosure 
P : intemedUte document 



T : theory or prindple onderiyiag tbe iavestion 
E : earlier patent document, but published on, or 

sftcr the fUing date 
D : doconcbt dted in the application 
L : docnmcat dted for other reasons 



A : nenber of the same patent femiiy, corresponding 



r It 



THIS PAGE BUNK (usPTO) 



